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\Vc. DiL PrK'Stki ssr.D CoscRBn Com- 
pany LiMtiLD. a Urithh Company, of 171 
Victoria Sircei, Wcsiniirv^icr. Loudoiu SAV.!, 
do hereby declare ihc invention, for which 
Nvc pray thai a pciitrii may be granted to us. 
and the method by which ii W to be per- 
formed, to be pariicubriy deicribeii in and 
by the fuliowing siatcmcQt: — 

This invention rclcile^ to the founding of 
pcrnjaneni strucuires in ioii and is moreover 
an nnpro\cment in or modification of the 
invention described in the Specitication 
accointxinyinc our Appiica:ion Nos. 
22820 .-57. 30702/57 and 36703; 57 (Seriul 
No. 835,804). 

Aecurdiag lo one feature of our prior 
invention a permanent structure is founded 
in the following manner: — 

A foundation block is held by a heh- 
-0 copter in a position above the surface of the 
soil in which the structure i^ to be founded, 
the block is caused to move dow nwards from 
the helicopter and is aiuscd by kinetic energy 
acquired whilst the block is in inovetricnt 
-3 above the surface of the soil to penetrate 
the soil to a depth at which it is able to 
carry the load imposed upon it by the stnic- 
nire and ihe structure is then stipported on 
the block. 

The foundation block may be allowed to 
fall fron^ the helicopter under the action of 
gravity alone or it may be projected down- 
wards, for example, by means of a rocket 
or rockets fixed to it. Considerable accuracy 
can be obtained in ihe positioning of a foun- 
dation block projected or dropped down- 
wards from a helicopter v/ilhout any 
extraneous control of the block during its 
fall. 

For s(nne purposes however, tiuniier acciir- 
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acy U necc-ssary than can be obtained with 
an uncontroUed fall. To increase the accur- 
acy oi the positionmg of the foundation, 
according to the present inveiuion the block 
is caused to move downwards from the heli- 
copier alone a guide which extends from the 
helicopter to the ground below* ur lb a posi- 
tion aujuceni the ground below. In most 
cu5cb ii is preferable that the guide i>hduld 
be coniKxled to the ground as it can then 
form an achoruge which assists in locatini: 
the henccpter in the position from wiiich the 
toundaiioa block is caused to move down* 
wards. It is not/ however, essential under 
all circumstances that the lower end of the 
guide should be fi.xed. Under particularly 
still conditions when there is little or no 
wind, the guide may hang downwards from 
the helicopter and end a short distance away 
from the surface of ihe ground below. Jn 
this ca^»e the lower end of the ^uide may be 
weighted to assist in maintaining it substan- 
tially plumb. 

The guide may be rigid, it may b^ jointed 
at intervaJs so that it is articulaied/or it may 
be completely llexible, for example in the 
form of a rope or cable. In gene.al it has 
so far been found that a tlc.xible guide which 
is connected to* the ground below is most 
satisfactory and nylon rope has been found 
to be particularly suitable. 

As an alternative, however; a tube made 
of aluniinium or some other light rneial .may 
be used. This is termed *'rigid'; in contrast 
to a rope which is completely llexible. but it 
will be tinderstood, however, that a guide in 
the form of an aluminium lube which may 
bo for example of the order of I or U 
inches in dianr'ctcr and 200 feet long, will 
in fact be comparatively flexible and will be 
able to bow to a considerable extent should 
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it be pushed by the helicopter into contact 
with the ground below. 

As already slated the foundation block 
may be allowed to fall under the action of 

") gravity alone or it may be projected down- 
wards. It is preferable to project the founda- 
tion block downwards because then suffic- 
ient energy can be fjained to cause ine block 
to penetrate the ground to the required depth 

0 from a much smaller height than is possible 
if the block is just allowed lo fall, it is 
obviously desirable to keep the height from 
which the block is caused to move down- 
wards as small as possible to restrict the . 

The guide may be a single member or 
single llexible rope to which the foundation 
block is connected. It may, alternatively, 
comprise a number of parallel members or 

:0 ropes between which the foundation block 
is caused to move downwards. The guide 
may be connected directly lo ihe ground 
below by means of a stake driven into ihe 
ground or by some other form of anchorage 

J5 or it may be fixed tc an attendant vehicle 
so that it is thus indirectly connected to the 
ground. 

Where the guide consists cf a number of 
parallel members or ropes the attendant 
30 vehicle may have a frame to which the mem- 
bers or ropes are attached so that their 
spacing is accurately maintained; 

More than one foundation block may be 
caused to move downwards simultaneously 
35 from the helicopter and when this is done 
all the blocks may be connected together 
by a structure which maintains the positions 
of the blocks relatively to each other and the 
blocks are then caused to move dow^iwards 
;() along a single guide The structure con- 
necting the blocks together is destroyed as 
it strike; the ground and the blocks pene- 
trate the ground independently. 

An example of a method of founding a 
4o permanent structure in. accordance with the 
invention will now be described by way of 
example only \/ith reference to the accom- 
panyiag drawings, in which:: — 

Figure 1 iv a diagramiriatic perspective 
.^0 view of a helicopter from which a guide 
extends downwards to a vehicle on the 
ground beiovv <;aowing a group of founda- 
tion blocks on their passage down the guide; 
Fi'jure 2 is a plan; as seen in the direction 
55 of jhe arrov^s on the line II — II in. Figure 1; 
Figure 3 is a detail to a larger scale of a 
frame which is fixed to the back of the 
vehicle shown in Figure 1; 

Figure 4 is a cross-section through the 
lilt frame as seen in the direction of the arrows 
on the line IV— IV in Figure 3; 

Figure 5 is a detnil to an enlarged scale 
showing the aitachmcnt of the guide to the 
helicopter; 

t*»o Figure 6 is a diagramm.ilic side elevation 


of a helicopter with another form of guide 
extending to the ground below and showing 
another foimdation block moving down the 
guide: 

Figure 7 is a yertical section through a 10 
foundation block shown in position on a 
guide; . 

Figure 8 is a perspective view of another 
foundation block showing another form of 
attachment to the guide; ^5 

Figure 9 is a diagrammatic side elevation 
of a'structure supported on tac /oundation 
shown in Figures 1 and 2; and 

Figure 10 is a side elevation of another 
sirviciure suppcr:ed on the foimdatiori block V-^'^' 
shown in Figure 8. 

As shown in Figure 1 a helicopter I has 
suspended belovv it a guide consisting of 
four parallel nylon ropes 2. In this particu- 
lar example the nylon ropes are half an inch So 
in diameter, but this dimension is in no 
way critical and ropes with widely varying 
diameters may be used in dependence upon 
the height from which the foimdxition ia 
caused to move downwards and also upon fw) 
the weight and sue of the foundation. 

The helicopter llics from a depot into posi- 
tion above the position in which a structure 
is to be founded. A^ foundation consisting 
of a main block 3 and four subsidiary blocks 

4 is fixed in position underneath the heli- 
copter. The subsidiary blocks 4 are each 
connected to the main block 3 by . a light 
framework 5. F^ch of the light framevvorks 

5 including a ring 6 through which one of Hh^ 
the ropes 2. forming the guide, passes. 

To i/ic bottom end of the main block 3 
arc attached three rocket lubes 7. These 
tubes are spaced at equal intervals around 
the circumference of ihe main block 3. When lOn 
the helicopter is in position above the place 
in which the structure is to be foimded, the 
lower ends of the roixis 2 are attached to 
rings S fixed on a frame 9 which is attached 
to the back of a jeep 10. Once the ropes lit) 
2 are attached to the rings 8 the helicopter 
1 is to a certain extent arichored in posi- 
tion. The pilot then adjusts the position of 
the helicopter exactly so that the ropes 2 
are vertical and are also taut. The length 115 
of the ropes 2 wmII depend on a number of 
factors which include the weight of the 
foundation blocks 3 and 4, the nature of the 
ground in which the foundation is to be 
formed and the weight of the structure which 120 
is to be founded on the foundation blocks. 

• As explained in our jyrior Application Nos. 
22820/57, 30702/57 and 36703/57 (Serial 
No. 835,804) the height from which the 
foundation block is cau.sed to move down- 125 
wards is determined experimentally. In the 
case where the main, foundation block is. 
fitted with rockets as shown it may be of . 
the. order of 150 feel. If the foundation 
blocks arc allowed to fall under gravity alone l.^J 
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the height will be considenibly greater and 
may be of . Ihc order of 400 to 500 feet. 
When the helicopter is in its exact position 
the tnain foundation block 3 is released by 
means of a quick release hook. As the 
block 3, and the blocks 4 attached to ii, start 
to fall ihc rockets 7 are fired by pull cords 
attached to the helicopter; The blocks 3 and 
4 are thereupon projected downwards along 

the ropes 2. 

The bottom of the block 3 strikes the 
ground below the centre of ihc frame 9 and 
due to its kinetic energy penetrates the 
ground. The bottoms of the frames 5 
immedimeiy aficrwards mhkcs ihc ^lomid 
and the frames 5 - being only sufficienily 
strong to suppori the weight of the blocks 4 
frvinvihe block 3 arc destroyed so iha^t the 
blocks 4 arc detached from the bIcK'k 3 and 
aho penetrate the ground in their required 
jxisiiions jusi outside the periphery of the 
frame ^. Ak soim as this has happened the 
ropes 2 are detached from the rings S and 
the helicopter can return to iis depot to 
nick up a further main fnundaiion bKx:k 3 
vvith subsidiary foundaupn blocks 4 airached 
to It. At the same time the jeep 10 pro- 
ceeds tu the site in which the next structure 
is to be founded. 

Alter iho foundation has bcch formed, as 
ui>i described, ;in elecinc tran^n»i>Sion line 
pylon \ \ is erected in [x^sition (as shown in. 
I'igurc on the main foundaiion bKxu 3 
and is supported by guy ropes 12 whvch are 
aiiachtd io the NubVidiary foundaiion bkKks 
4. The pvloi? 11 may be erected by a crane 
on the gfoVnd. It may aticrnativcly be lifted 
by the helicopter I, either in one piece or 
m a num.ber of pieces un^i the piece or pieces 
arc held in position while they arc n\cd. 

Details of the frame ^ are shoNva tn 
t'iviiires 3 and 4 of ihe druwin\is. The frame 

. ."T-,^:^.^ .f u,.t-,^ » 1. havii:t: :i >:cr:e^ 

of radial holes 14 formed through it. I he 
holes 14 are formed at equally spiKvd inier- 
va!s around the whole periphery of the ring 
13. but only a few of these hoie:> arc indi- 
cated in Figure 4. 

Gusset plates 15 are welded to each suJc 
of the ring 13 and lo these gusset plates are 
welded lonuitudinal members 16. The longi- 
tudinal UKmhers 16 are in turn \^elded to 
brackets, not shown, which are bolted io 
Ihc chassis of the jeep 10. Each of the rings 
8 is attached to a ixiir of arms 17 wliich 
are welded to semi-circular pieces 18, The 
piecr,s 18 each have two holes spaced apart 
at a diMance equal to the distance between 
adjacent holes 14 in the ring 13 so that the 
pieces 18 can be fixed in any requirL-d angu- 
lar position around the rings H by means of 
bolts 19. . , 

The nvlon ropes 2 have a very consider- 
able eiaslicily and are therefore by thenv 
selve> able io siand up lo the shock loading 


produced in them when they are attached 
to the rings 8, by the action of the wind on 
the helicopter 1. They will also stand up 
to the loading placed upon them if a part 
of any of the frames 5 strikes the frame 9 
and so tends to tip the jeep 10 and cause 
a certain jerk on the ropes 2. To reduce 
the shock loads on (he ropes and on the 
helicopter 1. however, the ropes are con- 
nected to the helicopter 1 through spruig 
connections as shown in Figure 5. The top 
of the rope 2 is connected to an eye bolt 
20 tixed to a circular plate 21. From the 
bottom of the circular plate a tube 22 cx- 
iciiu> vluwi't wa I'ds ihrOiixh a circujar guiCiC 
hole 23 in a plate 24 which is fixed to the 
helicopter 1. The tube 22 is free to slide 
in the hole 23, but is normally held in its 
upperrno*;t position by a compression spring 
25 which acts on the plate 21 to \\hich the 
tube 22 is welded. If there is a sudden 
pull on the rope 2 the plate 21 and the lube 
22 arc pulled downwards and the spring 25 
!> compressed. If the tension in the rope 
2 is subsequently reduced the spring 25 
recovers its previous shape and the plate 
21 and ihe uibe 22 ufc moved back to their 
original positions. 

When only a sin^ile foundation block \s 
to bj c.aocd lo move tlrAvnwards from the 
helicopter a guide in tSe form . of a single 
rope 26 may be 'used as sho\sn in Figure 6. 
The top of the rope 26 is attached to the 
lielicopier by the device iilusiraied in Fiiiure 
but the bottom of the rope is attached 
to a ring 27 on a peg 28 which is driven 
into the ground. . . 

A MUuTe foundation block 29 shown m 
j-i'iurcs 6 and 7 has a central hole 30 through 
which the rope 20 passes. As shown in 
Fiuurc 7 the block 20 has two groups of 
roUers 31 between which the rope 26 runs 
» - J, . . ' . * u >• : 3 ! . a r c n o t '. h o we ^'C ^" . esse n t i n I 
and the rope 26 may run directly in the hole 
"^0 and merely slide on. the inside surface ot 
this hole- The block 29 is iaiiially attached 
to the helicopter 1 by a quick release hook 
ill the iume manner as is the n^ain block J> 
sho'vu) in F-igurc I. The ring 27 and the peg 
^8 must be made sulliciently small to pass 
upuards within the hole 30 between the 
rollers 31 when the block 29 is dropped to 
allow the block 29 to penetrate the grouiid 
without obstruclioii. The ring 27 and the 
pc^z 28 mav aUernaiively be made ol a ma- 
icruil w^hich shatters when it is struck by 
ihe block 29 althouuh it should have sumc- 
iont tensile strength to hold the rope 2o in 

^''All^^'aiternative to Ihc foundation block 
29 havinu a central hole 30 is the foundation 
block 32 shown in Figure 8. (he block 
32 has a socket 33 and tvso side '^^p'^^ 
each bavins a ring 35 at its outer end. VViUi 
. block such as ihis ilK guide consists of 
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iwo ropes 36 which pass ihrough ihe rings 35. 

As seen in Figure 10 of the drawings a 
transmission line pole 37 is erected in posi- 
tion or. the foundation block 32 by the inser- 

5 lion of its lower end in the socket 33. 

The method of founding permanent 
structures in accordance with the invention 
is especially useful for founding pylons or 
poles carrying eicctric transmission lines 

U) across rough and inaccessible country, but it 
can also be used for forming many other 
foundrtitons for various other permanent 
structures. 

WHAT WE CLAIM IS:~ 

15 1. A method of founding a permanent 
structure in soil according to which a founda- 
tion block is held by a helicopter in a posi- 
tion above the surface of the soil in which 
the structure is to be founded, the block is 

2(» caused, to move downwards from the heli- 
copter along a guide which extends from the 
helicopter to the ground below or to a posi- 
tion adjacent the ground below and the block 
is caused, by kinetic energy acquired whilst 

25 it is in movement above the surface of the 
soil, to penetrate the soil to a depth at which 
it is abl-^ to carry the load imposed upon 
it by ihe structure, and the structure is sup- 
porteJ. on the block. 

30 2. method according to Claim I. in 
which the guide is connected to the ground 


and forms an anchorage which assists in 
locating the helicopter. 

3. A method according to Claim I or 
Claim 2. in wu.ch the block is projected ^fv 
downwards along the guide by rocket devices 
fixed to it. 

4. A method according to Claim 1 or 
Claims 2 and 3, in which the guide com- 
prises one or njore llexlble ropes which are to 
suspended from the helicopter and ihc lower 
end of the rope or ropes are connected to 

an atlachmcm on an attendant vehicle on 
the ground. 

5. A method according to any one of the 4o 
precedmg claims, in which a group oi 
foundation blocks are connected together by 

a structure and are caused to move do'.yn- 
wards simuhancouslv, the structure being 
destroyed on striking the grotmd. '>^^ 

6. A method according to any one of 
the preceding claim.^. in which the guide is 
attached 10 the helicopter ihrough a :>pring 
connection. 

7. A meiiuul according to Claim K ^ub- 
siantially as described wiih reference to 
Figures 1 to 5 and V or Figures 0 and 7 or 
0 and 10 of the accompanying drawings. 

For the Applicants : — 
GILL, JENNMNGS & EVERY. 
Chartered Patent Agents, 
5L-52 Chancery Lane. 
London, W.C.2. 
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We. Thi; Pre-Strhssud Concrctl Com- 
GO i^ANY LiMiThD. a British Company, of 171 
Victoria Street, Westminster. London, S,W.]. 
do hereby declare this invention to be des- 
cribed in the following, statement : — 

This invention relates to structural 
fJG foundations and to a method of forming such 
foundations in soil. It is an improvement in 
or modification of ihe invention described 
in the Complete Specification accompanying 
our Applications Nos. 22820/57. 30702/57 
70 and 36703/57 (Serial No. 835,80.4). 

According to one feature of our prior 
invention, a foundation block is held by a 
hclicopicr in a position above the surface 
uf ihe soil in which the foundation is to be 
7G formed and is caused to move downwards 
from the helicopter and, by kinetic energy 
acquired whilst the block is in movement 
abovo ihc surface of the soil, to penetrate the 
soil to a depth at which the block can func- 
80 tion as a foundation. 

The foundation block may be allowed to 
fall from the helicopter under the action of 
gravity alone or it may be projected down- 
wards, for example, by moans of a rocket or 


rockets lixed 10 it. Considerable accuracy ^^-'^ 
can be obtained in the positioning of a 
foundation block projected or dropped down- 
wards from a helicopter without any ex- 
traneous control of the block during its fall. 

Lor some purposes however, greater 9i 
accuracy is necessary than can be obtained 
with an uncontrolled fall. To increase the 
accuracy of the positioning of the founda- 
tion, according to the present, invention, the 
foundation block is caused to move along a 0; 
guide extending downwards from the heli- 
copter toThe ground below or to a position 
adjacent to the ground. The guide is prefer- 
ably iixcd to the ground so that it forms 
an anchorage to assist in locating the he!i- 1'*' 
copter as wtU as guiding the movement of 
the foundation block downwards. 

The guide may be rigid, Jointed, or it may 
be flexible, for example in the form of a 
rope or cable. If the guide is flexible along H* 
its whole length or along part of its length 
it will hang^frcely and provided thai its 
weight is siifllcient to keep it straight its 
lower end need not be fixed to the gj-ound. 
If the guide is too light to be kept straight in i 
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this way its lower end must be fixed so that 
the guide is tcnsioned beiwcen the ground 
and the helicopter and so held straight. 
When the lower end of the guide is fixed 
5 to the ground, the fastening of the guide to 
the helicopter is preferably arranged so that 
it permits, some vertical movement of the 
helicopter whilst maintaining the guide under 
tension. When the guide is a rope, the 
10 simplest arrangement is to provide a pulley 
on the helicopter and the rope p:isses over 
this pulley and has a weight equal to the 
tension required in the rope on its end. The 
Vvcighl hangs viowu a distance from ihc 
\;j pulley equal to the tolerance required in the 
height of the helicopter. 

Instead of using a pulley and weight in 
this way, a spring or movable hydraulic 
ranr may be used. A spring or ram is saiis- 
-O factory m all cases whether the guide is 
tlexible or rigid. 

When a single foundation block is being 
dropped by itself, a single tubular guide may 
be used. Such a guide may consist of a 
fabric sleeve made for example of nylon. 
Alteriiaiivcly the guide in (he form of a 
rope or ri>d may pass through a hole 
formed through the foundation block, so that 
the block runs freely along the guide. The 
: 3*1 block is preferably provided ai cuch end of 
the hole with rollers which run on the guide. 
If a single guide which passes through the 
foundation block in this way is used, 
arrangetncm> must be niade at the bouom 
:V> end of the guide where it is fixed to the 
ground to enable ihc block to pass over 
the end fixing. This may be done b} anchor- 
ing the guide by means of spring loaded 
jaws. The jaws are moved out of the way 
40 against the action of their springs by the 
foundation bkxrk as it moves ofT the end of 
ihc guide and penetrates the ground. 

Alternatively^ ihe end of the gride may be 
held by a light expendable frair.e-work which 
i5 is. destroyed by the impact of the foundatioii 
block. Instead of using a single guide pass- 
ing through the foundation block two or 
more parallel guides may be used. When 
this is done. The foundation block moves 
50 downwards between the guides and is pro- 
vided with projecting arms which run along 
the guides themselves. In this case» no diffi- 
cully . occurs at the bottoms of ihe guides 
because the foundation block enters, the 


ground between the bottoni ends of the 55 
guides. 

A method of forming a group of two or 
more foundations, spaced apart from each 
other by dropping a group of foundation 
blocks simultaneously is described in the 60 
Complete Specification accompanying our 
prior Applications mentioned above. The 
present invention is applicable to the forma- 
tion of a group of foundations in this .way 
and makes it unnecessary to joint the Go 
foundation blocks forming ihe group to- 
gether by ropes or other llexible attachments. 

Unc or more guides are provided for each 
foundation block in the group and the guides 
are fixed to the helicopter by a structure 70 
which maintains accurate spaces between 
them at their upper ends. At their lower 
ends the guides are similarly accurately fixed 
to the ground. Each foundation block 
travek down its associated guide or guides 75 
so that the relative positions of the founda- 
tion blocks as they enter the ground are 
accurately controlled. 

In some cases, one or sometin^es more of 
the guides for the foundation blocks may SO 
be omitted. This is possible where a main 
centniT foundation is surrormded by a group 
of smaller foundations which may be used, 
for example, fur the atUichmenl of guy 
ropes. 85 

In the case of a central foundation block 
surrounded by four subsidiary blocks, each 
subsidiary block may move down a guide 
and the main central foundation block may 
be accurately held in position by being 90 
auachcd to each of the four subsidiary 
blocks. 

The lower end of the guide or guides rnay 
be fixed to ihe ground simply by driving in 
stakes or they may be attached to a struc- 05 
lure fixed to an attendant vehicle. When a 
structure fixed to an attendant vehicle is 
used, the guide may be fixed to a m.ovable 
lever arm which is suitably w^cighted to 
maintain the required tension in the guide. iOO 
Under these circuinsrances, the upper end of 
the guide may be rigidly fixed (o the heli- 
copter. 

For the Applicants: — 
GILL. JENNLNGS & EVERY. 
Chartered Patent Agents, 
51 — 52 Chancery Lane, 
London. W.C2. 
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3 SHEETS j^ij drawing is a reproduction of 
the Original on a reduced scale. 
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